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Abstract: The purpose of this work was to analyze the effects of learning through video modeling combined of
sessions of physical education on gymnastic performance among Tunisian students in the second year of
secondary level. Our study was conducted on a sample of 103 subjects (16,95 + 0,9 years) divided into two
independent groups (experimental and control). The experimental group was subjected to a cycle of video
modeling with explanations and verbal representations of gymnastic skills combined with sessions of physical
education gymnastics, while the second group was practiced gymnastics with the usual conditions in the
physical education sessions. Measures of performances were taken before and after the experiment. These
results demonstrate the effectiveness of learning by video modeling procedures for the acquisition and
improvement of gymnastic skills for students. In addition, the progression of gymnastic performance of girls is
more important than boys after receiving the learning by video modeling.
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. Introduction

Bandura (1969, 1977), the foremost proponent of modeling strategies, has identified four components
that mediate observational learning: attention to modeled events, retention of what is observed, ability to
replicate modeled behaviors, and motivation to reproduce those behaviors. Several characteristics of the model
have been shown to affect the mediation of these four components, one being the status of the model
(McCullagh, 1986). Other characteristics are the use of similar models, multiple models, and coping models
(Dowrick & Jesdale, 1991).

Thanks to the advanced technology, video viewing of a model or on its own performance has already
been demonstrated in several studies (Horn et al., 2002; Merian and Baumberger, 2007; Baudry et al., 2006) as
beneficial for learning, either immediately or in the long term (Guadagnoli, 2002).

Behavioral procedures have proven to be effective in improving athletic performance across a diverse
array of sports, including ballet (Fitterling & Ayllon, 1983), basketball (Harle & Vickers, 2001), tennis (Rikli &
Smith, 1980), swimming (McKenzie & Rushall, 1974), football (Smith & Ward, 2006), and gymnastics (Wolko,
Hrycaiko, & Martin, 1993). Two behavioral procedures used for improving skill execution are video feedback
and video modeling by experts (Hazen, Johnstone, Martin, & Srikameswaran, 1990). Video feedback involves
showing an athlete a video clip of his or her own performance of a particular skill (Hazen et al.), and video
modeling involves presenting the athlete with a video clip of an expert performing the skill (Boschker &
Bakker, 2002; SooHoo, Takemoto, & McCullagh, 2004; Winfrey & Weeks, 1993; Zetou, Tzetzis, Vernadakis,
& Kioumourtzoglou, 2002).

The combined use of video modeling and feedback holds promise for improving the execution of
complex athletic skills such as gymnastics routines that require multiple precise body movements and positions.
Only two studies have examined the effectiveness of the combination of video feedback and video modeling by
experts. Harle and Vickers (2001) helped basketball players improve eye gaze at the hoop to increase free-throw
accuracy, whereas Rikli and Smith (1980) helped adult tennis players improve their serves. Because one study
was conducted on a simple skill involving sustained eye gaze and the other study involved a group design that
showed minimal effects, the effects of video feedback and video modeling by experts on complex athletic
performance are not well established. The purpose of the present study was to examine the effectiveness of
combining video modeling by experts with video feedback on the development of three complex gymnastics
skills.

Il.  Materials and methods
Participants

This study was conducted on one hundred three Tunisian pupils (16,95 + 0,9 years); 49 males and 54

females studying in second year of secondary level. They were divided into two groups of fifty-two and fifty-
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one; the first group has been submitted to the video modeling of gymnastic skills and the last one served as
control.

Materials

The materials included a digital video camera to record participants' performance in the two assessment
sessions, a laptop and a video projector to view the clips demonstrating the gymnastic skills by the model.

The experiment was conducted in a gymnastics area of school with the usual conditions of gymnastic
sessions of practice.

Procedure

The experimental group received learning by video of gymnastic skills combined of sessions of
physical education in contrast to the control group who practiced gymnastics with habitual conditions according
to the distribution of the institution.

Predictive assessment (taking performance) took place before the start of the gymnastic cycle, even for
a second evaluation was conducted at the end of the cycle. During the viewing it was clearly explained the
different success criteria for each skill of the gymnastic sequence: handstand, forward roll, backward roll, wheel,
face plate. The teacher insists on the important technical points and the criteria for success of motor skills in
video sequences of gymnastic.

During the evaluation of the beginning of the cycle, the students had to perform a series of five

gymnastic elements which constitute the basic requirements usually taught at this level of schooling. Students
were videotaped and the recording is presented to physical education teachers for evaluation and awarding
marks. An end score is assigned to each student by averaging all the marks awarded by the evaluators.
Each skill is accompanied by success criteria to meet determining its level of performance. The achievement of
each gymnastic skills (the stretched handstand, the roll forward, backward roll, the wheel and the face plate) is
recorded on 4 points. The performance has been calculated by the average score of gymnasts attributed by
evaluator teachers.

Statistical analyses

The Analysis of variance (ANOVA) of results was made following a randomly complete block design
(Snedecor and Cochran, 1957) by the GLM procedure of the SAS statistical package (SAS Institute, 1989).
Homogeneity of variance was verified by the standard Bartlett test (Anderson and McLean, 1974). All statistics
are considered significant for a probability level less than 0.05 (p <0.05).

I1l.  Results
Figures 1 and 2 show that the progression of gymnastic performances of group benefiting from learning by
video modeling is significantly better than the control group.

In fact at the beginning of gymnastics cycle the performance of both experimental and control groups
are approximately equal, while the performance of the end of the cycle are significantly better among students
who benefited by submission of video clips of modeling gymnastic skills (p < 0.001; Fig 1). Therefore the
progression performance of the experimental group was significantly higher than the control group (9.61 vs
8.38).
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Figure 1. The evolution of gymnastic performances for the two groups before and after submission to learning

by video modeling of motor skills
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The results of this study indicate that exposure to the video modeling improved skill performance more
than habitual practice. The analysis of variance indicate that gymnastic progressions of girls are superior to
progressions of boys after the submission cycle modeling video gymnastic skills (10, 43 vs 8,93).
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Figure 2. The progressions of gymnastic performances of males and females after the submission to learning by
video modeling

IV.  Discussion

We noticed that learning with video modeling of gymnastic skills has a positive effect on improving
student performance. These results are confirmed by the research of Baudry et al. (2006) who argue that the
video modeling helps the gymnast to develop a cognitive representation of movement. Viewing sequences, the
subject will analyze the steps necessary to achieve the motor performance. It will treat and build, somehow, a
procedure to achieve the goal. This will allow him to have a better understanding of the driving task and monitor
the progress. After viewing the images, students are better able to understand the movement and particularly in
terms of the sequence. In the example of a complex movement, which would require the sequence of several
actions, they would be more likely to put the steps in order.

These results support those found by the search for Li-Wei, et al. (1992); this is one of the few field
studies in which were analyzed the effects of the application of a mental training program using video
observation model for improving sports skills in children. There was significant improvement in performance of
the attack forehand in table tennis with children 7 to 10 years.

In view of the newly developed, the video viewing has high efficiency for the understanding of the
engine kinematic movements. The latter being also known to help the player to build an image of the movement
executed (Bertsch and The Scanff, 1995).

Previous studies concluded that video modeling and video feedback could improve athletic skills
execution (Harle & Vickers, 2001; Hazen et al., 1990). In 1990, Hazen et al. implemented an intervention
package that included modeling, role-playing, symbolic modeling (expert video modeling), instructions, self
video feedback, and verbal feedback.

Research of Baudry et al. (2006) argue that the video model helps the gymnast to develop a cognitive
representation of movement. Viewing sequences, the subject will analyze the steps necessary to achieve the
performance. It will treat and build, somehow, a procedure to achieve the goal. This will allow him to have a
better understanding of the driving task and monitor the progress. After viewing the images, students are better
able to understand the movement and particularly in terms of the sequence. In the example of a complex
movement, which would require the sequence of several actions, they would be more likely to put the steps in
the order.

The findings add to the scant literature supporting the effectiveness and usefulness of the procedure
(e.g., Harle & Vickers, 2001; Hazen et al., 1990; Rikli & Smith, 1980) and suggest its potential to enhance the
effects of coaching across a variety of sports.

We believe that video modeling and video feedback for gymnasts has the most potential to be effective for
increasing the execution of a skill that has already been learned at a basic performance level, as was found by
Rikli and Smith (1980).
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